but we consider it possible that such species may exist, given that Tubuai is now known to harbor an endemic genus of aquatic Heteroptera, Tubuaivelia (Polhemus & Polhemus 2008 ).
Material and methods
The new species described herein were collected during the course of a comprehensive program of aquatic biodiversity surveys on the islands of French Polynesia, recently undertaken in cooperation with the Délégation à la Recherche in Papeete, and funded by the U. S. National Science Foundation. Collections at a given site were made by visual searching and hand netting of adults, and dip netting and kick sampling of benthos for immatures. Specimens were preserved in 75% ethanol, then transported to the Bishop Museum in Honolulu, Hawaii for detailed analysis and identification. All measurements are given in mm. Descriptive morphological terminology and associated abbreviations used herein follow Westfall & May (1996) and Lieftinck (1959 Lieftinck ( , 1966 . Because the bright colors of these Ischnura fade considerably in specimens preserved for any period of time, whether dry or in alcohol, our descriptions of coloration are based on notes made from live individuals, dead individuals immediately after capture, or photographs of living specimens. Scanning electron micrographs were made by the second author using a Philips XL30 scanning electron microscope housed at the National Museum of Natural History in Washington, DC. 
Taxonomy
Genus Ischnura Charpentier Ischnura rurutana sp. n. Figs. 2, 5, 8, [11] [12] [13] [14] [15] 23, 26, 29, 32 Type material. - 
Description
Male. Size. Dimensions of holotype: Total length 30 mm; abdomen length 19 mm; fore wing length 17 mm; hind wing length 16 mm. Intraspecific variation (n = 6): Total length 29-31 mm; abdomen length 22 -26 mm; fore wing length 16-17 mm; hind wing length 15-16 mm. Colour (Fig. 2) . Head. Labium beige; labrum greenish-blue; anteclypeus black; postclypeus bright blue on lower section, upper portion black with metallic blue overtones; genae greenish-blue, mandible dark brown with apices of teeth black, frons transversely greenish-yellow; eyes bichromatic, black dorsally grading to bluish-green to green ventrally;! vertex black, sparsely covered with long thin brown setae, ocelli gold; post ocular spots large, ovate, bright blue. Thorax. Prothorax with anterior lobe of pronotum bright blue, middle and posterior lobes of pronotum black, ventral edge of propleuron lined with blue. Pterothorax with anterior margin of mesostigmal plate raised, pale blue; mesepisternum predominantly black, with a pair (1+1) of prominent bright blue antehumeral stripes, these stripes extending the entire length of the mesepisternum; mesopleural suture covered by broad black stripe extending entire length of the suture; mesepimeron and metepisternum bright pale blue, with a short, black, roughly triangular mark covering visible part of interpleural suture, creating a V-shaped margin to (Fig. 15 ). Dorsal surface with rough, bumpy appearance; head wider than thorax or abdomen; with narrow, robust, caudal laminate gills bearing long, white, filamentous tips on posterior ends; gill margins bearing fine blackish brown serrations, set with long, fine, pale setae, strongly raised serrations also present on axial tracheae of gills; premental setae inconspicuous, with only one visible; papal lobes lacking setae.
Etymology
The name "rurutana" refers to the island of Rurutu, to which this species is endemic.
Distribution
Endemic to the island of Rurutu in the Austral Islands.
Comparative notes
In comparison to other endemic Zygoptera from the Austral Islands, I. rurutana is a smaller, more delicate, and lighter-colored species, and can be easily separated by the structure of the male abdominal terminalia (compare Figs. 5, 11, (17) (18) (19) (21) (22) 
Biological notes
Ischnura rurutana has to date been taken only along Puputa Stream, upslope of the village of Moerae in the northeastern sector of Rurutu. This species occurred along a reach extending upstream from several large water tanks at the main diversion for the Moerai town water supply to a tall cascade (Fig. 14) ; this entire reach was shaded by a closed canopy of Hibiscus tiliaceus except for the area in the immediate vicinity of the waterfall. Because of this riparian canopy, lighting was dappled on and around the stream, and the damselflies were consequently difficult to observe. Once individuals were sighted and approached they generally flew straight up and disappeared into the overarching canopy, making collections difficult. One female was observed ovipositing on a 2 m sloping cascade in the forest adjacent to the larger, unshaded cascade on the main stream channel. Males were mostly collected along the main stream corridor as they flew beats above stream riffles. Several individuals were also collected at midday in a shaded area at the base of the cascade. This species therefore seems to prefer shaded areas along higher gradient reaches. Four larvae were collected by benthic kick sampling in the fastest parts of riffles along the main channel, immediately below the large cascade. This preference for breeding sites in fast flowing waters stands in marked contrast to many other Ischnura, including the widespread I. aurora, that breed in stream pools or standing water habitats. 
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Ischnura jeanyvesmeyeri sp. n. Figs. 3, 6, 9, [17] [18] [19] 24, 27, 30, 33 Size. Dimensions of holotype: Total length 42 mm; abdomen length 39 mm; fore wing length 22 mm; hind wing length 21 mm. Intraspecific variation: total length 41-43 mm (n = 10); abdomen length 33-36 mm (n = 10); fore wing length 23-23 mm (n = 4); hind wing length 21-23 mm (n = 9). Colour (Figs. 3, 16 ). Head. Vertex black with slight tinge of green, postocular spots large, ovate, bright medium blue; eyes bichromatic, ventral portion of eyes greenish-yellow, this coloration trending from bright green dorsally to yellow adjoining black dorsal portion of eye; ocelli gold; frons transversely pale aqua; postclypeus with upper half black,!lower half sapphire blue; anteclypeus black; labrum pale aqua, genae greenish yellow, mandible dark brown, with apices of two stout teeth dark brown, Thorax. Dorsal coloration predominantly black, with 2 short, narrow, bright blue mid-dorsal stripes extending less than 1/5 the length of the pterothorax, lateral ptrerothorax with broad bright sky blue stripes. Pronotum black, anterior lobe narrowly bright sky blue anteromedially; propleuron with small blue spot along ventral margin. Mesepisternum black, bearing scattered slender, erect pale setae, two (1+1) narrow blue antehumeral stripes present dorsally on anterior portion, these stripes extending posteriorly for only 1/5 the length of the mesepisternum, humeral stripe broad, black, confluent with black coloration on lower portion of mesepisternum, this combined dark area broadly covering mesopleural suture; mesepisternum broadly sky blue; metapleural suture covered by an irregular longitudinal dark stripe of moderate width; metepimeron broadly bright sky blue, anterior 1 /5 black; ventral surface of pterothorax blackish brown.
Legs. Femora and tibiae black dorsally, ventral portion of femora light bluish-cream color, ventral portions of tibiae entirely black, tarsi embrowned; femoral and tibial spines long and stout, black, length approximately 3 times width of corresponding leg segment; tarsal spines black, shorter, length equal to thickness of corresponding tarsal segment; claws very gently curved, nearly straight, tips apically bidentate, coloration amber brown, apices black. Wings. General coloration pale fumate, pterostigma dark brown, narrowly margined with pale tan (Fig. 9) . Abdomen. Dorsal coloration predominantly black, brown ventrally, covered with fine pale setae; segment I with large bright blue spot laterally on each side; segment II with small cream colored spot anterolaterally and irregular pale blue spot posterolaterally on each side; apical annulus between segments VII and VIII blue dorsally; lateral portions of segment VIII bearing a pair (1+1) of vertically oriented ovate blue patches, these patches extending dorsally but not meeting at midline, leaving narrow black midline stripe; segments IX and X broadly blue dorsally, this blue coloration extending downward roughly half the distance to the ventral margins of these segments. Structural characters. Wings: Shape and venation as in Fig. 9 . Male secondary genitalia: Penis lacking an obvious zone of articulation demarcating the basal and terminal segments, incipient zone of demarcation indicated only by a vertical set of relatively short, spinose setae; terminal segment lacking a subapical tubercle and assosciated spinose processes; apex of terminal segment bifurcate, massive, bearing a pair (1+1) of expanded bilobate processes separated by a deep concavity, and resembling a grasping hand in lateral view (Fig. 33) . Male appendages. Cercus large, stout, strongly projecting posteriorly in lateral view (Fig. 6) , apices rounded in lateral view, pointed and weakly hooked inward in dorsal view (Figs. 6, (17) (18) (19) , inner basal margin with prominent ventrally directed process, this process elongate and triangular in posterior view (Fig. 17) . Paraproct short, rounded, weakly projecting posteriorly in lateral view (Fig. 6) ; apices expanded, bulbous, central section constricted, basal section enlarged, stout, dorsally concave (Figs. 17-19 ). Female. Size (n = 1). Total length (including ovipositor) 39 mm; abdomen length 31 mm; fore wing length 25 mm; hind wing length 24 mm. Colour: Overall color pattern quite similar to males except slightly lighter in overall color saturation; mid-dorsal stripe extending along entire length of
Figs. 14-15. Ischnura rurutana from Rurutu, breeding habitat and immature stage. 14. Type locality at Puputa Stream, above Moerai on northeastern Rurutu. 15. Immature, lateral view, photograph of living specimen.
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pterothorax, coloration light greenish-blue, broad stripes on lateral pterothorax light powder blue. Structural characters. Thorax. Pronotum predominantly black, bi-tumescent centrally, these tumesences black with small blue spots in their centers, separated by a shallow longitudinal median sulcus, posterior pronotal margin with a prominent, V-shaped incision medially, the apex of this incision directed anterad, widened posterior section pale blue, separating a pair (1+1) of narrow, explanate, crescent-shaped lobes, these lobes black with extreme lateral apices pale blue. Mesostigmal lamellae expanded and excavate laterally, forming a pair (1+1) of ear-shaped structures with strongly raised margins to either side of a prominent, transversely ovate medial depression, centers of the ear-shaped depressions pale blue, remainder of lamellae black (see Fig. 27 ). Remainder of pterothorax, exclusive of lamellae, mostly black, with pale blue antehumeral stripes extending along entire length.
Abdomen. Segment VIII acutely angulate, but not produced into a vulvar spine (Fig. 30) .
Etymology
This species is named for Jean-Yves Meyer in honor of his spirit of adventurous fieldwork, and his outstanding personal dedication to the conservation of French Polynesia's native fauna and flora.
Distribution
Endemic to the island of Raivavae in the Austral Islands.
Comparative notes
Ischnura jeanyvesmeyeri is a strikingly large species, the males of which are easily distinguished from the two other endemic Ischnura species found in the Austral Islands by the structure of the abdominal terminalia (compare Figs. 6, (17) (18) (19) , the male secondary genitalia (Fig. 33) , and the female mesostigmal lamallae (Fig. 27) . In addition, I. jeanyvesmeyeri is much larger and more heavy-bodied than I. rurutana from Rurutu, and also lacks the full length antehumeral stripes seen in the latter species (compare Figs. 23, 24) . While similar in size to I. thelmae from Rapa, males of I. jeanyvesmeyeri have a much darker dorsal and ventral thorax and abdomen (compare Figs. 3 and 4, 24 and 25) ; in particular, I. thelmae has a more greenish-yellow tinge overall; has a pterothorax with antehumeral stripes extending along its entire length; and possesses blue dorso-apical stripes on the last three abdominal segments (Fig. 4) . Females of I. jeanyvesmeyeri have coloration similar to the males, but with the blue areas of the thorax and the ventral areas of the abdomen slightly lighter overall; this contrasts with I. rurutana and I. thelmae, where males and females exhibit strong intersexual color dimorphism. Distinctive character states for I. jeanyvesmeyeri in the context of the Austral Islands biota include the highly enlarged male cercus on the terminal abdomen (Fig. 6) ; the highly expanded apical processes of the terminal segment of the male secondary genitalia, which in lateral view resemble a grasping hand (Fig. 33) ; the absence of a vulvar spine on the venter of the female abdomen (Fig. 30) ; and the female mesostigmal lamellae bearing roughly ovate, pale colored depressions (Fig. 27 ). These character states are dissimilar to those seen in other Coenagrionidae occurring in the Austral Islands, or even in the Society and Marquesas archipelagos, demonstrating that I. jeanyvesmeyeri is an isolated and anomalous taxon in the context of the overall French Polynesian Zygoptera biota.
Biological Notes
Virtually all the streams on the island of Raivavae are at some point diverted for agricultural or domestic uses, and most are quite small (< 1 m wide, and only 3-15 cm deep in most cases), occupying short catchments running steeply off the central ridgeline of this small, elongate island. Within such habitats, I. jeanyvesmeyeri was collected at a wide range of elevations, from just above sea level at two locations (at 6 m elevation on the Tuarani River and at 1 m elevation on an unnamed stream between Mahanatoa and Rairua) upward to 265 m on the upper Vaipa Stream. One female was collected at the highest elevation where water was observed on Raivavae, around a small taro patch and spring area at 265 m. Both of the lower elevation locations at which this species was taken were heavily vegetated areas lying between taro fields. Specimens were found only along shaded stream reaches, and no individuals were observed in or around the large adjoining lowland taro fields where I. aurora occurred instead. Along low elevation stream reaches I. jeanyvesmeyeri was most often found in proximity to exposed root mats trailing in the stream along the main stream channel. Although females were observed ovipositing in such root mats, attempts to collect larvae from the mats were unsuccessful. At higher elevation, another female was observed ovipositing on algae mats at a cascade along Vaipa Stream. The most productive collection locality for this species was along upper Vaipa Stream above the diversions, where a series of cascades provided high quality habitat. The stream at this point was lined with thick growths of Dicranopteris linearis ferns, and in common with most Raivavae streams the bed substrate consisted of bare rock with little loose rock or gravel, but abundant root mats and aquatic algae. Very few other aquatic organisms were collected at this site, despite extensive dipnet sampling. By contrast, males of I. jeanyvesmeyeri were easily collected here as they flew beats along the main stream corridor. Lieftinck, 1966 Figs. 4, 7, 10, 20-22, 25, 28, 31, 34 Ischnura thelmae Lieftinck, 1966: 92 
Ischnura thelmae

Description
Male. Size (n = 1). Total length 43 mm; abdomen length 34 mm; fore wing length 22 mm; hind wing length mm. Colour (Fig. 4) . Head. Ocelli gold, vertex black, head overall lightly covered with long thin brown setae; labium buff; bottom 2/3 of labrum yellowishgreen, thickly covered with brown setae, upper portion of labrum brown; anteclypeus bright yellow, postclypeus black with fine brown setae overhanging anteclypeus; eyes bichromatic, yellow ventrally, black dorsally; frons transversely yellow; post ocular spots large, ovate, bright blue, vertex black. Thorax. Anterior lobe of pronotum bright yellow, middle lobe black, posterior lobe with bright yellow spot laterally, above this an anterior brown spot bearing long, light brown setae; mesostigmal plate bright yellow, raised along anterior margin. Pterothorax covered by fine pale setae, bearing two bright yellow antehumeral stripes extending along entire length; mesopleural suture black; mesepimeron with small black notch at posterior end; metapleural suture black; metepimeron light blue by base of hindwing but trending yellow ventrally toward metinfraepisternum; entire thorax covered with fine, pale setae. Legs. Femora black dorsally, yellow ventrally, bearing stout black spines, length of these spines less that twice width of corresponding femur; tibiae mottled light brown, spotted with black dorsally, yellow ventrally, bearing long, black, angled spines, length of these spines greater than twice width of corresponding tibia; tarsi brown with black annuli at apices of each segment, bearing short, black spines, length of these spines equal to thickness of corresponding tarsal segment; claws very gently curved, nearly straight, tips apically bidentate, coloration amber brown, apices black. Wings. General coloration very pale fumate; pterostigma on forewing dark brown with posterior end much lighter, vein ringing pterostigma dark brown; pterostigma on hindwing a slightly lighter, more uniform brown than on forewing (Fig. 10) . Abdomen. Dorsal coloration predominantly dark brown, each apical annulus light yellowish-brown, this same coloration extending laterally and ventrally; segment I black dorsally, bright yellow laterally, yellow area covered by fine white pruinosity, first apical annulus bright blue; segments II-VI black dorsally, dark yellow ventrally; segments VII-X black dorsally and laterally, segments VII-IX bearing bright blue dorso-apical stripes; segment X with posterior margin bearing prominent medial process (Fig. 7) , this process bilobate when viewed dorsally (Fig. 21) , projecting strongly backward and slightly upward when viewed laterally (Fig. 7) . Structural characters. Wings: Shape and venation as in Fig. 10 . Male secondary genitalia: Penis with an obvious, triangular zone of articulation separating the basal and terminal segments; posterior margin of posterior segment bearing a set of stout, spinose setae; terminal segment bearing a subapical tubercle, this tubercle bearing moderately long, gently curving spinose processes; apex of terminal segment bifurcate, bearing a pair of curving, acuminate processes (Fig. 34) . Male abdominal appendages. Cercus of moderate length, not exceeding apex of paraproct when viewed laterally (Fig. 7) , curving downward posteriorly, apex broadly rounded in lateral and dorsal views, in oblique view appearing as a large semi-circular blade with a sharply pointed apex (Fig. 21) . Paraproct longer than cercus, stout basally, posterior half slender and tapering to an acute, upwardly curving point when viewed laterally (Fig. 7) ; broadly curving and progressively tapering to an acute, incurved, slightly cupped apex when viewed dorsally (Fig. 22) . Female. Size (n = 3). Total length (including ovipositor) 37-40 mm; abdomen length 27-31 mm; fore wing length 22-23 mm; hind wing length 22 mm. Colour. This species has heterochromatic females with two color forms: an "orange form" with bright orange coloration on the thorax and abdomen, and a "green form" with a dull, forest green appearance (Fig. 20) . Structural characters. Thorax. Pronotum predominantly orange, bi-tumescent centrally, separated by a broad, shallow, roughly triangular median sulcus, posterior portion of this sulcus black; posterior pronotal margin not strongly modified, nearly straight, sharply raised to form a narrow lip. Mesostigmal lamellae orange, expanded laterally to form small, roughly rectangular plates, anterior and posterior margins of these plates narrowly raised, medial depression between these plates black, transversely ovate with triangular central sulcus, this sulcus roughly triangular in shape with apex directed posteriorly (Fig. 28) . Remainder of pterothorax mostly orange, with broad black middorsal stripe flanked to either side by much narrower black antehumeral stripes, all these stripes extending along entire length of pterothorax. Abdomen. Segment VIII bearing a large, acute, brown ventral apical spine (Fig. 31) .
Distribution
Endemic to the island of Rapa (also known as Rapa Iti) in the Austral Islands. Comparative notes This species was described by Lieftinck (1966) on the basis of 10 individuals collected in 1963 by Dr. Gates Clarke and his wife Thelma M. Clarke, for whom the species was named. It can be easily recognized among the suite of Austral Island endemic Ischnura by its geographic provenance; distinctive male abdominal appendages (compare Figs. 7, 21, 22) ; male secondary genitalia with long spinose projections arising from a subapical tubercle on the terminal segment (Fig. 34) ; and the presence of a stout, angulate vulvar spine on the female ventral abdomen (Fig. 31) . Lieftinck found this species remarkable because at the time it was the largest Ischnura species known in the world, although as noted previously, our newly described I. jeanyvesmeyeri from Raivavae is of similar size. The specimens examined by Lieftinck were badly faded and had lost most of their original coloration. We have therefore provided a supplemental description of the living coloration of this species, along with some brief ecological notes. 
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Figs. 32, 34), antehumeral stripes that extend the entire length of the dorsal pterothorax in males (compare Figs. 23, 25) , and some degree of development of a vulvar spine on the ventral abdomen of females (compare Figs. 29, 31) . The male secondary genitalia are similar in many respects to those of I. cardinalis Selys from the western Society Islands, indicating these taxa may be elements of a common lineage. Males and females of I. thelmae exhibit strong intersexual color dimorphism, as in I. rurutana, but in addition there is intrasexual color polymorphism among the females of I. thelmae. Two female color morphs occur, a "green form" and an "orange form." Females of the "orange form" also have a noticeably lighter brown pterostigma. Lieftinck (1966) noted that collections of this species by Gates Clarke were taken from high elevations above 300 m, and that Clarke believed that the immature of this species would be found in the leaf axils of the climbing pandanus, Freycinetia arborea, which was abundant in the 1960s on the steep hillsides of Rapa. However, due to grazing and trampling of cattle, which have steadily worked their way up into the island's highest areas, such as Mt. Perahu, Freycinetia is now much less abundant on Rapa than in the past. In addition, extensive observations made by the first author during field work on Rapa indicate that is highly unlikely that I. thelmae is a terrestrial leaf axil breeder, as speculated in Lieftinck (1966) . First, at least a hundred separate Freycinetia axils were examined for larvae at the summit of Mt. Perhau, and no larvae were found. Although such absence does not conclusively refute the leaf axil breeding hypothesis, we do note that in the Hawaiian Islands, leaf axil breeding damselflies are commonly collected in Freycinetia, and often found with only modest effort. In addition, if I. thelmae was a leaf axil breeder then adult damselflies would have been expected to be common in the area containing the last great stands of Freycinetia near the summit of Mt. Perhau. But in fact, no Ischnura thelmae were observed by a team of six biologists during two full days spent in pristine cloud forest habitat near the Mt. Perhau summit, despite excellent weather conditions. Instead, all specimens were taken at lower elevations along streams. In our view, it is more likely that this species is a stream breeder, but with adults that forage at considerable distances away from streams. For example, one collection site was behind the main Rapa village of Haurei, upstream of the large municipal water tank area. The single male damselfly observed here along the guava-lined stream took off into the forest after being disturbed, whereas typical damselfly behavior on the island of Raivavae would be for the individual to return to the stream. Similar behavior was also observed among I. thelmae females as well. In addition, the collection of three out of the four females in association with streams during field work on Rapa suggests lotic oviposition sites. Ultimately more benthic sampling in Rapa streams, which was not undertaken due to time constraints, will be necessary to determine the breeding site of I. thelmae. Although common in the 1960s (Lieftinck 1966) , I
Biological notes
. thelmae now appears to be seriously threatened not by introduced alien fish species, such as has occurred in Hawaii (Englund 1999) , but instead by loss of riparian forest. On the basis of our observations, the 
Ischnura aurora aurora Brauer
Ischnura aurora aurora Brauer, 1865: 510. Holotype from Tahiti.
Distributional notes
This species ranges broadly throughout the IndoPacific region, from India and Sri Lanka eastward through Southeast Asia to New Zealand and Micronesia, and is also widespread across the archipelagos of French Polynesia. In the Austral Islands, I. aurora was common in lowland palustrine and lotic riparian habitats on all islands sampled. On Tubuai and Rimatara this was the only Ischnura species taken, while on Rapa, Raivavae, and Rurutu it was collected in addition to the locally endemic species that occur in the uplands of these islands. The recent Austral Island records for I. aurora will be summarized in a forthcoming publication.
Ecological notes
In contrast to the endemic Austral Island damselflies, which were never encountered in or around lowland taro fields or open wetland areas, Ischnura aurora was abundant in such habitats.
Discussion
The current assignment of all the endemic Austral Islands damselflies to the genus Ischnura is done provisionally, and in recognition of the fact that certain species do not conform to the strict definition of this genus. For instance, Westfall & May (1996) considered the presence of a dorsoapical prominence on abdominal tergite X to be a key characteristic for the genus Ischnura, at least for the North American taxa they treated. Such a structure is present in I. aurora, I. rurutana, and I. thelmae, , thus the latter species would not key to Ischnura in Westfall & May (1996) . In addition, both I. rurutana from Rurutu and I. thelmae from Rapa share several putatively homologous character states, notably the curving, bladelike extension of the ventral portion of the terminal cercus in males; the presence of a bilobate medial process on the posterior margin of male abdominal segment X; a subapical tubercle and acuminate apical processes on the terminal segment of the male secondary genitalia; and some degree of (Mumford 1942) . It is worth considering that isotopic dating indicates the Austral Islands as a whole are of considerably greater age than either the Society or Marquesas groups (Clouard & Bonneville 2001) , and that the endemic damselflies of the Australs may thus be remnant representatives of the stocks that initially colonized what is now French Polynesia, and potentially gave rise to the subsequent radiations that arose on islands to the north and east.
